
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

September 1, 2015



 
 

Indiana Math Pathways   

 

1 
 

  



 
 

Indiana Math Pathways   

 

2 
 

Preface 

In 2014, Complete College America, in collaboration with the Charles Dana Center at the University of 

Texas-Austin, invited Indiana and five other states ( Colorado, Missouri, Montana, Nevada and Ohio) to 

participate in a two-year initiative to dramatically increase the percentage of students who pass 

gateway math courses and enter programs of study within one academic year by building math 

pathways. 

¢ƘŜ aŀǘƘ LƴƴƻǾŀǘƛƻƴ /ƻǳƴŎƛƭ ƛǎ LƴŘƛŀƴŀΩǎ ǘŀǎƪ ŦƻǊŎŜ ŦƻǊ ǘƘƛǎ ƛƴƛǘƛŀǘƛǾŜΣ ŎƘŀǊƎŜŘ ǿƛǘƘ ǇǳōƭƛǎƘƛƴƎ ŀƴŘ 

implementing recommendations for differentiated, program-aligned mathematics in support of student 

success. 

 

LƴŘƛŀƴŀΩǎ aŀǘƘ LƴƴƻǾŀǘƛƻƴ /ƻǳƴŎƛƭ aŜƳōŜǊǎƘƛǇ 

 

 

 

 

Institution Type / Role Member Organization/Institution  

4-year research (co-chair) Jeff Watt IUPUI 

2-year (co-chair) Carrie McCammon Ivy Tech Community College 

2-year Rick Kribbs Vincennes University 

4-year comprehensive Liz Brown Indiana State University 

4-year comprehensive Kathy Rodgers University of Southern Indiana 

4-year regional Henry Wyzinski Indiana University 

4-year regional James Hersberger IPFW 

4-year regional Catherine Murphy Purdue Calumet 

4-year regional Kenneth Holford Purdue North Central 

4-year research Kay Roebuck Ball State University 

4-year research Dennis Groth IU Bloomington 

4-year research Greg Buzzard Purdue West Lafayette 

Co-Facilitator Sarah Ancel Commission for Higher Education 

Co-Facilitator Ken Sauer Commission for Higher Education 

Institutional Research Todd Schmitz Chairman of Indiana Public Data Advisory Group 
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I. Introduction 

A paradox exists in American culture. To be illiterate carries with it social shame. To be innumerate 

(or, more commonly, to be άōŀŘ ŀǘ ƳŀǘƘέύ ƛǎ ƴƻǘ ƻƴƭȅ ŀŎŎŜǇǘŜŘ, but even, on occasion, applauded as a 

sign of normalcy. The future of our economy and American competitiveness depends on correcting this 

paradox and bolstering the importance our society places on mathematical competency. 

What is the role of mathematics in society? 

MathematicsΩ enduring relevance to students, society and civilization is self-evident. We rely on it to fuel 

advances in engineering and technology, medicine and physics, manufacturing and logistics, and security 

and finance. We rely on it to analyze data and perform complex modeling and simulations. And because 

of its versatility, we use it to translate the discoveries and progress in one field to problems and 

questions in another.1 

In recent years, the explosion of data across business and government ς and the attendant need to 

make sense of and use these data ς has only increased the demand for mathematical fluency. ά¢ƘŜ 

ǿƻǊƭŘ Ƙŀǎ ƎƻƴŜ ǉǳŀƴǘƛǘŀǘƛǾŜΣέ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ŘǳŎŀǘƛƻƴ ŎƻƴŎƭǳŘŜŘ ƛƴ нллс2, and given the ongoing 

shift toward a knowledge-based economy, a fluency in mathematical concepts is increasingly necessary 

to secure a spot in the middle class.  

Beyond the professional realm, we use mathematics to craft our household budgets and make other 

personal finance decisions. We use it to assess the claims made by those entrusted to lead our political, 

financial, and other social institutions ς and to scrutinize the data and evidence marshaled in support of 

those claims. 

At the most basic level, mathematics provides a language ς whether through graphs, symbols, diagrams 

ς to convey complex ideas across a range of disciplines.3 

What can be improved in the mathematics curriculum now? 

Despite significant changes to the American university in the postwar era ς changes aimed at meeting 

the needs of a growing population and changing economy ς mathematics requirements look much as 

they did fifty or more years ago. Keeping these curricular requirements static in higher education has 

created a dissonance between the skills needed for the modern economy and the coursework required 

ŦƻǊ ƎǊŀŘǳŀǘƛƻƴΦ ! ǎǳǊǾŜȅ ƻŦ ŀŎŀŘŜƳƛŎ ƭŜŀŘŜǊǎ ƛƴ LƴŘƛŀƴŀΩǎ ƛƴǎǘƛǘǳǘƛƻƴǎ ǊŜǾŜŀƭŜŘ ǘƘŀǘ ǘƘŜ ǎƪƛƭƭǎ they 

identified as critical for college and career success are not necessarily those taught in College Algebra ς 

the course that often serves as the advising default, even for those students enrolled in majors that 

clearly do not require advanced mathematics courses, such as Calculus, for which College Algebra is a 

pre-requisite. Indeed, although άƳŀǎǘŜǊȅ ƻŦ !ƭƎŜōǊŀ LL ƛǎ ǿƛŘŜƭȅ ǘƘƻǳƎƘǘ ǘƻ ōŜ ŀ ǇǊŜǊŜǉǳƛǎƛǘŜ ŦƻǊ ǎǳŎŎŜǎǎ 

                                                           
1 άCǳŜƭƛƴƎ LƴƴƻǾŀǘƛƻƴ ŀƴŘ 5ƛǎŎƻǾŜǊȅΥ ¢ƘŜ aŀǘƘŜƳŀǘƛŎŀƭ {ŎƛŜƴŎŜǎ ƛƴ ǘƘŜ нмst /ŜƴǘǳǊȅΣέ ŀ Ƨƻƛƴǘ ǇǳōƭƛŎŀǘƛƻƴ ƻŦ ǘƘŜ 
Committee on the Mathematical Sciences in 2020, Board on Mathematical Sciences and Their Applications, and 
the Division on Engineering and Physical Sciences (Washington, DC: National Academies Press), pp 1-2. 
2 U.S. DeǇŀǊǘƳŜƴǘ ƻŦ 9ŘǳŎŀǘƛƻƴΣ ά¢ƘŜ ¢ƻƻƭōƻȄ wŜǾƛǎƛǘŜŘΥ tŀǘƘǎ ǘƻ 5ŜƎǊŜŜ /ƻƳǇƭŜǘƛƻƴ ŦǊƻƳ ƘƛƎƘ {ŎƘƻƻƭ ¢ƘǊƻǳƎƘ 
/ƻƭƭŜƎŜέ όCŜōǊǳŀǊȅ нллсύΥ http://www2.ed.gov/rschstat/research/pubs/toolboxrevisit/index.html 
3 άCǳŜƭƛƴƎ LƴƴƻǾŀǘƛƻƴΣέ ǇǇ м-2. 

http://www2.ed.gov/rschstat/research/pubs/toolboxrevisit/index.html
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ƛƴ ŎƻƭƭŜƎŜ ŀƴŘ ŎŀǊŜŜǊǎΣέ ƻƴŜ ǎǘǳŘȅ ŎƻƴŎƭǳŘŜŘΣ άŦŜǿŜǊ ǘƘŀƴ ŦƛǾŜ ǇŜǊŎŜƴǘ ƻŦ !ƳŜǊƛŎŀƴ ǿƻǊƪŜǊǎ ŀƴŘ ŀƴ ŜǾŜƴ 

smaller percentage of community college students will ever need to master the courses in this sequence 

ƛƴ ǘƘŜƛǊ ŎƻƭƭŜƎŜ ƻǊ ƛƴ ǘƘŜ ǿƻǊƪǇƭŀŎŜΦέ4 Providing students with a modernized mathematical experience in 

college will better serve their long-term career pursuits and better prepare them to be thoughtful and 

productive members of society. 

How do we restructure mathematics ǘƻ ƳŜŜǘ ǘƘŜ ƴŜŜŘǎ ƻŦ ǘƻŘŀȅΩǎ ǎǘǳŘŜƴǘǎΚ 

In collaboration with the Charles Dana Center at the University of Texas-Austin, Complete College 

America invited Indiana, as one of six states, to participate in a two-year initiative that aims to address 

this very problem.  

In support of these effortsΣ LƴŘƛŀƴŀΩǎ ǊŜŎŜƴǘƭȅ-created Math Innovation Council has been charged with 

designing ǊŜŦƻǊƳǎ ǘƘŀǘ ǿƛƭƭ άŘǊŀƳŀǘƛŎŀƭƭȅ increase the percentage of students who pass gateway math 

ŎƻǳǊǎŜǎ ŀƴŘ ŜƴǘŜǊ ǇǊƻƎǊŀƳǎ ƻŦ ǎǘǳŘȅ ƛƴ ƻƴŜ ŀŎŀŘŜƳƛŎ ȅŜŀǊΦέ ¢ƻ ƳŜŜǘ ǘƘƛǎ ŎƘŀǊƎŜΣ ǘƘŜ /ƻǳƴŎƛƭ ƛŘŜƴǘƛŦƛŜŘ 

four questions that would guide its work: 

1. How can we increase success rates in gateway courses without compromising the integrity of 
mathematics? 

2. How can we best align mathematics requirements to give students competency in the kinds of 
mathematical tasks that will be required for their career success?  

3. What additional courses need to be developed in Indiana to accomplish the goals in (1) and (2)? 
4. How might program requirements be enhanced to help accomplish goals (1) and (2)? 

The Council must look at this issue, particularly as it relates to College Algebra, through two lenses. First, 

are students required to take College Algebra as a requirement of the program? Second, for students 

with multiple options for fulfilling a math requirement, are they choosing or being advised to take 

College Algebra despite having other options? The answer to these questions will drive the resulting 

recommendations: is the answer revised requirements, revised advising protocol and degree mapping, 

or both?  

                                                           
4 ά²Ƙŀǘ 5ƻŜǎ Lǘ wŜŀƭƭȅ aŜŀƴ ǘƻ .Ŝ /ƻƭƭŜƎŜ ŀƴŘ ²ƻǊƪ wŜŀŘȅΚέ ! wŜǇƻǊǘ ŦǊƻƳ ǘƘŜ bŀǘƛƻƴŀƭ /ŜƴǘŜǊ ƻƴ 9ŘǳŎŀǘƛƻƴ ŀƴŘ 
the Economy (May 2013), pp 4-5 
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How will mathematics innovation be put in place? 

Indiana has three main clusters of activities that can help the Math Innovation CouncilΩǎ 

recommendations: (1) the Core Transfer Library, which is maintained by faculty panels and the CTL 

Subcommittee of STAC, (2) implementation of streamlined transfer pathways (Statewide Transfer 

General Education Core and Transfer Single Articulation Pathways), based on competencies and learning 

outcomes, and (2) its Guided Pathways to Success work with Complete College America. To support 

these activities, the Commission ŀƴŘ LƴŘƛŀƴŀΩǎ ŎƻƭƭŜƎŜǎ and universities have established faculty panels 

in a number of different content areas, which are working to build consensus among the public 

institutions about core curriculum and program requirements. Indiana has also created cross-sectional 

teams, including advisors, admissions officers, transfer coordinators, academics, registrars, dual credit 

coordinators, and others who are responsible for implementing operational changes related to course 

scheduling, degree mapping, transfer pathways, meta majors, and more. These teams can be utilized to 

implement academic or operational changes related to mathematics innovation as well.  

 

What is the expected effect on student outcomes? 

Data from Indiana students indicate that College Algebra has by far the lowest success rate of any other 

college-level mathematics course. College calculus, finite, technical math and other math courses 

statewide have success rates 10 to 16 points higher than that of College Algebra (see Appendix Figure 1). 

If pass rates are low but the skills taught in those courses are clearly essential to the academic and 

professional enrichment of all students, then our remedy for low pass rates would be more 

straightforward: we would simply have to figure out a better way to teach College Algebra and support 

students. But given that Indiana has identified a different set of requisite skills for the success of its 

graduatesτskills already taught in such courses as finite math and quantitative reasoningτa positive 

by-product to this work may be higher pass rates and fewer repeated courses as students advance 

toward graduation. This will likely reduce the time and money it takes for students to graduate (and 

increase their chances of doing so). 
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II. First principles: What does quantitative literacy in the 21st 
century look like? 

Just as mathŜƳŀǘƛŎǎΩ significance began to expand in the digital, globalizing economy of the early 1990s, 

ǎƻ ǘƻƻ ŘƛŘ ǘƘŜ ŎƻƭƭŜŎǘƛǾŜ ŀƴȄƛŜǘȅ ƻǾŜǊ !ƳŜǊƛŎŀΩǎ ǇƻƻǊ ǉǳŀƴǘƛǘŀǘƛǾŜ ŀǇǘƛǘǳŘŜΦ {ŎƘƻƭŀǊǎΣ ŜŘǳŎŀǘƻǊǎΣ ŀƴŘ 

policymŀƪŜǊǎΣ ŀƭŀǊƳŜŘ ōȅ ǘƘŜ ŀǾŜǊŀƎŜ !ƳŜǊƛŎŀƴΩǎ ŘƛǎƳŀƭ ƳŀǘƘŜƳŀǘƛŎŀƭ ŀōƛƭƛǘȅΣ ǾƻƛŎŜŘ ŎƻƴŎŜǊƴ ƻǾŜǊ ǘƘŜ 

ǎƻŎƛŜǘŀƭ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ άƛƴƴǳƳŜǊŀŎȅΦέ {ǳōǎŜǉǳŜƴǘƭȅΣ ƻǾŜǊ roughly the last two decades academic 

ƭŜŀŘŜǊǎ ƘŀǾŜ ǇǳǎƘŜŘ ǘƻ ŎƻŘƛŦȅ ǘƘŜ ǉǳŀƴǘƛǘŀǘƛǾŜ ǎƪƛƭƭǎ ŀƴŘ άƘŀōƛǘǎ ƻŦ ƳƛƴŘέ ŘŜƳŀƴŘŜŘ ōȅ ǘƘŜ 

professional, personal and civic realms of the 21st Century. Of the many names given to describe this 

collection of skills ς numeracy, mathematical literacy, quantitative reasoning (to name a few) ς perhaps 

ǘƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ƛǎ άǉǳŀƴǘƛǘŀǘƛǾŜ ƭƛǘŜǊŀŎȅΦέ 

At the heart of quantitative literacy is the ability to think and reason in numerical terms, to scrutinize 

and use data to make informed judgments, and to perform calculations and analyses in a range of 

applications and contexts. One leŀŘƛƴƎ ǎŎƘƻƭŀǊ ŎƘŀǊŀŎǘŜǊƛȊŜǎ ǉǳŀƴǘƛǘŀǘƛǾŜ ƭƛǘŜǊŀŎȅ ŀǎ ŀƴ άŀǇǇǊƻŀŎƘ ǘƻ 

ǇǊƻōƭŜƳǎ ǘƘŀǘ ŜƳǇƭƻȅǎ ŀƴŘ ŜƴƘŀƴŎŜǎ ōƻǘƘ ǎǘŀǘƛǎǘƛŎǎ ŀƴŘ ƳŀǘƘŜƳŀǘƛŎǎΣέ ŀ ŘƛǎŎƛǇƭƛƴŜ άŀƴŎƘƻǊŜŘ ƛƴ Řŀǘŀ 

ŘŜǊƛǾŜŘ ŦǊƻƳ ŀƴŘ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ŜƳǇƛǊƛŎŀƭ ǿƻǊƭŘΦέ5 Echoing this definition, the applied mathematician 

IŜƴǊȅ tƻƭƭŀƪ ŘŜǎŎǊƛōŜŘ ǉǳŀƴǘƛǘŀǘƛǾŜ ƭƛǘŜǊŀŎȅ ŀǎ άǊŜŀƭ ǿƻǊƭŘ ǇǊƻōƭŜƳ ǎƻƭǾƛƴƎΧǘƘŜ ǳǎŜ ƻŦ ƳŀǘƘŜƳŀǘƛŎǎ ƛƴ 

ŜǾŜǊȅŘŀȅ ƭƛŦŜΣ ƻƴ ǘƘŜ ƧƻōΣ ŀƴŘ ŀǎ ŀƴ ƛƴǘŜƭƭƛƎŜƴǘ ŎƛǘƛȊŜƴΦέ {ǳŎƘ ǇǊƻōƭŜƳ ǎƻƭǾƛƴƎΣ ƘŜ ŎƻƴǘƛƴǳŜŘΣ άƳǳǎǘ ōŜ 

both mathematically defensible and ǳǎŜŦǳƭ ƛƴ ǘƘŜ ǊŜŀƭ ǿƻǊƭŘΦέ6 

Lynn Arthur Steen, a pioneer of the quantitative literacy movement, has taken care to note that 

quantitative literacy is noǘ άǿŀǘŜǊŜŘ Řƻǿƴ ƳŀǘƘΣέ as some might initially suspect. In fact, there are 

important qualitative differences between traditional mathematics and quantitative literacy. άhƴŜΣέ ƘŜ 

writes,  

is an abstract, deductive discipline created by the Greeks, refined through the centuries, and employed in 

every corner of science, technology, and engineering. The other is a practical, robust habit of mind 

anchored in data, nourished by computers, and employed in every aspect of an alert, informed life.7 

Not only is quantitative literacy distinct from traditional mathematics; it is also just as challenging, Steen 

convincingly argues, as the comparable mathematics a student might take.8    

 

 

                                                           
5 {ǘŜŜƴΣ [ȅƴƴ !ǊǘƘǳǊΦ ά¢ƘŜ /ŀǎŜ ŦƻǊ vǳŀƴǘƛǘŀǘƛǾŜ [ƛǘŜǊŀŎȅέ ƛƴ Mathematics and Democracy, prepared by the 
National Council on Education and the Disciplines (2001), 5.  
6 Pollak, Henry. https://www.stolaf.edu/other/extend/Numeracy/defns.html, Adapted with permission from "Why 
Numbers Count: Quantitative Literacy for Tomorrow's America," Copyright (c) College Entrance Examination 
Board, 1997. 
7 {ǘŜŜƴΣ ά9ǾŜǊȅǘƘƛƴƎ L bŜŜŘŜŘ ǘƻ Yƴƻǿ ŀōƻǳǘ !ǾŜǊŀƎŜǎΧL [ŜŀǊƴŜŘ ƛƴ /ƻƭƭŜƎŜΣέ Peer Review, Vol. 6, No. 4 (Summer 
2004). 
8 {ǘŜŜƴΣ ά/ŀǎŜΣέ рΦ !ŎŎƻǊŘƛƴƎ ǘƻ {ǘŜŜƴΣ !t ŜȄŀƳ ǊŜǎǳƭǘǎ ǎƘƻǿ ǘƘŀǘ ǎǘǳŘŜƴǘǎ ƻŦ ǎƛƳƛƭŀǊ ŀōƛƭƛǘȅ ƘŀǾŜ ŀ ƘŀǊŘŜǊ ǘƛƳŜ 
solving data-based statistical reasoning problems than they do solving traditional symbol-based mathematical 
reasoning problems.  

https://www.stolaf.edu/other/extend/Numeracy/defns.html
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Figure 1: Comparing Traditional Math and Quantitative Literacy9 

Traditional Math Quantitative Literacy 

Abstract, deductive reasoning Practical, robust habit of mind 

Employed in professions such as sciences, 
technology, and engineering 

Employed in every aspect of an alert, informed 
life 

Rises above context Anchored in context 

Objects of study are ideals Objects of study are data 

Serves primarily professional purposes Is esseƴǘƛŀƭ ŦƻǊ ŀƭƭ ƎǊŀŘǳŀǘŜǎΩ ǇŜǊǎƻƴŀƭ ŀƴŘ ŎƛǾƛŎ 
responsibilities 

 

Definitions of quantitative literacy invariably accent different skills and contexts. For example, a British 

ƎƻǾŜǊƴƳŜƴǘ ǊŜǇƻǊǘ ŦǊƻƳ ǘƘŜ ŜŀǊƭȅ мфулǎ ŘŜǎŎǊƛōŜŘ ŀƴ άŀǘ ƘƻƳŜƴŜǎǎ ǿƛǘƘ ƴǳƳōŜǊǎέ ŀƴŘ άmathematical 

ǎƪƛƭƭǎέ ǿƘƛŎƘ ǎǳǇǇƻǊǘ ǘƘŜ άpractical demands of everyday lifeΦέ10 Two decades later, the International Life 

{ƪƛƭƭǎ {ǳǊǾŜȅ ǇǊŜǎŜƴǘŜŘ ŀ ƳƻǊŜ ŜȄǇŀƴǎƛǾŜ ŘŜŦƛƴƛǘƛƻƴ ǘƘŀǘ ƛƴŎƭǳŘŜŘ ǉǳŀƴǘƛǘŀǘƛǾŜ ƭƛǘŜǊŀŎȅΩǎ ŀǇǇƭƛŎŀǘƛƻƴ ǘƻ 

the world of work, describing 

An aggregate of skills, knowledge, beliefs, dispositions, habits of mind, communication capabilities, and 

problem solving skills that people need in order to engage effectively in quantitative situations arising in 

life and work.11  

In its 2006 standards document, Beyond Crossroads, the American Mathematical Association of Two-

¸ŜŀǊ /ƻƭƭŜƎŜǎ ŎƛǘŜŘ ŀ ŘŜŦƛƴƛǘƛƻƴ ŜƳǇƘŀǎƛȊƛƴƎ ǉǳŀƴǘƛǘŀǘƛǾŜ ƭƛǘŜǊŀŎȅΩǎ ƛƳǇƻǊǘŀƴŎŜ ǘƻ ŀƴ ƛƴŦƻǊƳŜŘ 

citizenry.12 Originally put forth by the Programme for International Student Assessment, this definition 

describes quantitative literacy as 

!ƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŎŀǇŀŎƛǘȅ ǘƻ ƛŘŜƴǘƛŦȅ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǊƻƭŜ ǘƘŀǘ ƳŀǘƘŜƳŀǘƛŎǎ Ǉƭŀȅǎ ƛƴ ǘƘŜ ǿƻǊƭŘΣ ǘƻ ƳŀƪŜ 

well-founded mathematical judgments and to engage in mathematics in ways that meet the needs of that 

ƛƴŘƛǾƛŘǳŀƭΩǎ ŎǳǊǊŜƴǘ ŀƴŘ ŦǳǘǳǊŜ ƭƛŦŜ ŀǎ ŀ ŎƻƴǎǘǊǳŎǘƛǾŜΣ ŎƻƴŎŜǊƴŜŘ ŀƴŘ ǊŜŦƭŜŎǘƛǾŜ ŎƛǘƛȊŜƴΦ13 

Perhaps seeking to capture the breadth of quantitative literacy, the Mathematical Association of 

!ƳŜǊƛŎŀ ŘŜǎŎǊƛōŜŘ ƛǘ ŀǎ ǘƘŜ ŀōƛƭƛǘȅ άǘƻ ŀŘŜǉǳŀǘŜƭȅ ǳǎŜ ŜƭŜƳŜƴǘŀǊȅ Ƴŀthematical tools to interpret and 

ƳŀƴƛǇǳƭŀǘŜ ǉǳŀƴǘƛǘŀǘƛǾŜ Řŀǘŀ ŀƴŘ ƛŘŜŀǎ ǘƘŀǘ ŀǊƛǎŜ ƛƴ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ǇǊƛǾŀǘŜΣ ŎƛǾƛŎΣ ŀƴŘ ǿƻǊƪ ƭƛŦŜΦέ [ƛƪŜ 

ƎŜƴŜǊŀƭ ƭƛǘŜǊŀŎȅΣ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ŎƻƴǘƛƴǳŜǎΣ ǉǳŀƴǘƛǘŀǘƛǾŜ ƭƛǘŜǊŀŎȅ ŎƻƴǎǘƛǘǳǘŜǎ ŀ άƘŀōƛǘ ƻŦ ƳƛƴŘέ ǎƘŀǇŜŘ 

ǘƘǊƻǳƎƘ άŜȄǇƻǎǳǊŜ ƛƴ Ƴŀƴȅ ŎƻƴǘŜȄǘǎΦέ14 

                                                           
9 /ƻƳǇŀǊƛǎƻƴǎ ŘǊŀǿƴ ŦǊƻƳ {ǘŜŜƴΣ ά9ǾŜǊȅǘƘƛƴƎ L bŜŜŘŜŘ ǘƻ Yƴƻǿ ŀōƻǳǘ !ǾŜǊŀƎŜǎέ 
10 Cockcroft, Wilfred H. Mathematics CountsΦ [ƻƴŘƻƴΥ IŜǊ aŀƧŜǎǘȅΩǎ {ǘŀǘƛƻƴŜǊȅ hŦŦƛŎŜΣ мфунΦ vǳƻǘŜŘ ƛƴ ά¢ƘŜ /ŀǎŜ 
ŦƻǊ vǳŀƴǘƛǘŀǘƛǾŜ [ƛǘŜǊŀŎȅΣέ сΦ Emphasis added.  
11 International LifŜ {ƪƛƭƭǎ {ǳǊǾŜȅ όL[{{ύΦ tƻƭƛŎȅ wŜǎŜŀǊŎƘ LƴƛǘƛŀǘƛǾŜΦ {ǘŀǘƛǎǘƛŎǎ /ŀƴŀŘŀΣ нлллΦ vǳƻǘŜŘ ƛƴ ά¢ƘŜ /ŀǎŜ ŦƻǊ 
vǳŀƴǘƛǘŀǘƛǾŜ [ƛǘŜǊŀŎȅΣέ тΦ  
12 .ƭŀƛǊΣ wƛƪƪƛΣ 9ŘΦΣ ά.ŜȅƻƴŘ /ǊƻǎǎƻǊŀŘǎΥ LƳǇƭŜƳŜƴǘƛƴƎ aŀǘƘŜƳŀǘƛŎǎ {ǘŀƴŘŀǊŘǎ ƛƴ ǘƘŜ CƛǊǎǘ ¢ǿƻ ¸ŜŀǊǎ ƻŦ /ƻƭƭŜƎŜΣέ 
American Mathematical Association of Two-Year Colleges (November 2006), 10.  
13 OECD, UNESCO Institute for Statistics (2003). Literacy Skills for the World of TomorrowτFurther Results from 
PISA 2000Φ vǳƻǘŜŘ ƛƴ ά.ŜȅƻƴŘ /ǊƻǎǎǊƻŀŘǎΣέ млΦ  
14 The Mathematical Association of America Special Interest Group on Quantitative Literacy: 
http://sigmaa.maa.org/ql/about.php 

http://sigmaa.maa.org/ql/about.php
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Although the definitions above ς and many others ς contain subtle differences, they do tend to revolve 

around a discrete set of mathematical skills and more general intellectual competencies. Professor 

Steen has distilled these skills and competencies into a useful shortlist. The following is excerpted from 

his case statement written on behalf of the Quantitative Literacy Design Team under the auspices of the 

National Council on Education and the Disciplines: 

Confidence with Mathematics. Being comfortable with quantitative ideas and at ease in 

applying quantitative methods. Individuals who are quantitatively confident routinely use 

mental estimates to quantify, interpret, and check other information. Confidence is the opposite 

of άƳŀǘƘ ŀƴȄƛŜǘȅέΤ ƛǘ ƳŀƪŜǎ ƴǳƳŜǊŀŎȅ ŀǎ ƴŀǘǳǊŀƭ ŀǎ ƻǊŘƛƴŀǊȅ ƭŀƴƎǳŀƎŜΦ 

Cultural Appreciation. Understanding the nature and history of mathematics, its role in 

scientific inquiry and technological progress, and its importance for comprehending issues in the 

public realm. 

Interpreting Data. Reasoning with data, reading graphs, drawing inferences, and recognizing 

sources of error. This perspective differs from traditional mathematics in that data (rather than 

formulas or relationships) are at the center. 

Logical Thinking. Analyzing evidence, reasoning carefully, understanding arguments, 

questioning assumptions, detecting fallacies, and evaluating risks. Individuals with such habits of 

inquiry accept little at face value; they constantly look beneath the surface, demanding 

appropriate information to get at the essence of issues. 

Making Decisions. Using mathematics to make decisions and solve problems in everyday life. 

For individuals who have acquired this habit, mathematics is not something done only in 

mathematics class but a powerful tool for living, as useful and ingrained as reading and 

speaking. 

Mathematics in Context. Using mathematical tools in specific settings where the context 

provides meaning. Notation, problem-solving strategies, and performance standards all depend 

on the specific context. 

Number Sense. Having accurate intuition about the meaning of numbers, confidence in 

estimation, and common sense in employing numbers as a measure of things. 

Practical Skills. Knowing how to solve quantitative problems that a person is likely to encounter 

at home or at work. Individuals who possess these skills are adept at using elementary 

mathematics in a wide variety of common situations. 

Prerequisite Knowledge. Having the ability to use a wide range of algebraic, geometric, and 

statistical tools that are required in many fields of postsecondary education. 
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Symbol Sense. Being comfortable using algebraic symbols and at ease in reading and 

interpreting them, and exhibiting good sense about the syntax and grammar of mathematical 

symbols.15  

In its rubric of quantitative literacy skills, the Association of American Colleges & Universities (AAC&U) 

ŜŎƘƻŜǎ Ƴŀƴȅ ƻŦ {ǘŜŜƴΩǎ ǘƘŜƳŜǎ ōǳǘ ǇŀǊŜǎ Řƻǿƴ ƛǘǎ ƭƛǎǘ ŜǾŜƴ ŦǳǊǘƘŜǊΣ ƛŘŜƴǘƛŦȅƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀǎ ŎƻǊŜ 

elements of quantitative literacy: 

Interpretation. The ability to explain information presented in mathematical forms  

Representation. The ability to convert relevant information into various mathematical forms 

Calculation. The ability to execute mathematical calculations clearly and concisely 

Application/Analysis. The ability to make judgments and draw appropriate conclusions based 

on the quantitative analysis of data, while recognizing the limits of such analysis 

Assumptions. The ability to make and evaluate important assumptions in estimation, modeling, 

and data analysis 

Communication. The ability to express quantitative evidence in support of an argument 16 

The attention given to quantitative literacy has continued to grow in recent years. Comparing it to the 

writing-across-the-curriculum programs of previous decades, for example, Susan Elrod recently argued 

ǘƘŀǘ ǉǳŀƴǘƛǘŀǘƛǾŜ ǊŜŀǎƻƴƛƴƎ άŘŜǎŜǊǾŜǎ ǘƘŜ ǎŀƳŜ ƛƴǎǘƛǘǳǘƛƻƴŀƭ ŀǘǘŜƴǘƛƻƴ ŀƴŘ ŦƻŎǳǎΣέ17 and highlights 

several developments that point in this direction. For example, 

¶ The Association of American Colleges & Universities included quantitative literacy as one of its 
[9!t ό[ƛōŜǊŀƭ 9ŘǳŎŀǘƛƻƴ ŦƻǊ !ƳŜǊƛŎŀΩǎ tǊƻƳƛǎŜύ 9ǎǎŜƴǘƛŀƭ [ŜŀǊƴƛƴƎ hǳǘŎƻƳŜǎ. 

¶ The Lumina Foundation placed quantitative fluency in its Degree Qualifications Profile (DQP) ς a 
list of the most important intellectual skills a student should develop. 

¶ Quantitative reasoning was listed among the five core competencies the Western Association of 
Schools and Colleges (WASC) identified as part of its revised institutional review process.18 

Examining various descriptions of quantitative literacy leads to a significant observation. Over two 

decades a remarkable consensus has taken shape among scholars and academic bodies. Despite minor 

variations in emphasis, descriptions of quantitative literacy reflect agreement, rather than dissent, on 

which mathematical competencies are necessary for the 21st Century. 

Towards Quantitative Literacy in Indiana: Early Progress 

Like their colleagues nationwide, academic leaders in Indiana have begun to think about mathematics in 

terms of a different set of core competencies. In 2013, faculty and academic leaders from all two- and 

four-year public institutions reached consensus around a set of broad-based competencies that would 

                                                           
15 {ǘŜŜƴΣ ά¢ƘŜ /ŀǎŜ ŦƻǊ vǳŀƴǘƛǘŀǘƛǾŜ [ƛǘŜǊŀŎȅΣέ у-9.  
16 https://www.aacu.org/sites/default/files/files/VALUE/QuantitativeLiteracy.pdf 
17 {ǳǎŀƴ 9ƭǊƻŘΣ άvǳŀƴǘƛǘŀǘƛǾŜ wŜŀǎƻƴƛƴƎΥ ¢ƘŜ bŜȄǘ Ψ!ŎǊƻǎǎ ǘƘŜ /ǳǊǊƛŎǳƭǳƳΩ aƻǾŜƳŜƴǘΣέ Peer Review, Vol. 16, No. 3 
(Summer 2014). 
18 Ibid. 
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be part of the Statewide TǊŀƴǎŦŜǊ DŜƴŜǊŀƭ 9ŘǳŎŀǘƛƻƴ /ƻǊŜΦ ¢Ƙƛǎ ά¢ǊŀƴǎŦŜǊ /ƻǊŜέ consists of a set of 

learning outcomes, grouped in six competency areas, to be mastered over 30 semester hour credits, 

ǿƘƛŎƘ ǘƘŜƴ ǘǊŀƴǎŦŜǊ ŀǎ ŀ ōƭƻŎƪ ŀƳƻƴƎ ŀƭƭ ƻŦ LƴŘƛŀƴŀΩǎ ǇǳōƭƛŎ ƛƴǎǘƛǘǳǘƛƻƴǎΦ hƴŜ ƻŦ ǘƘe three foundational 

intellectual skills that comprise the Transfer Core is Quantitative Reasoning, defined as the ability to:   

Interpret information that has been presented in mathematical form (e.g. with functions, 

equations, graphs, diagrams, tables, words, geometric figures) 

Represent information/data in mathematical form as appropriate (e.g. with functions, 

equations, graphs, diagrams, tables, words, geometric figures) 

Demonstrate skill in carrying out mathematical (e.g. algebraic, geometric, logical, statistical) 

procedures flexibly, accurately, and efficiently to solve problems 

Analyze (1) mathematical arguments, determining whether stated conclusions can be inferred; 

and (2) mathematical results in order to determine the reasonableness of the solution 

Communicate which assumptions have been made in the solution process 

Cite the limitations of the process where applicable 

Explain clearly the representation, solution, and interpretation of the math problem 

The significance of the Transfer Core is that it serves to establish a statewide consensus regarding which 

skills are necessary for quantitative literacy in the 21st Century ς a consensus that aligns with the views 

of other mathematics and postsecondary leaders nationwide. It is also closely aligned with AAC&UΩǎ 

άVALUE Rubricέ ǳǎŜŘ ǘƻ ŜǾŀƭǳŀǘŜ ǉǳŀƴǘƛǘŀǘƛǾŜ ƭiteracy. 

Building From Competencies to Course Content 

The concept of quantitative literacy does not fit into a single disciplinary pigeonhole. It contains 

elements of arithmetic, statistics, logic and reasoning, data visualization, and even basic accounting and 

finance. Its chief aim is to cultivate a certain mental disposition, a kind of quantitative agility that 

prepares one for personal, professional, and civic obligations. Cultivating quantitative literacy, then, 

requires colleges and universities to rethink traditional disciplinary (and, in some cases, departmental) 

lines. 

As a result, institutions at the forefront of this movement have found that a broad-based, cross-

ŘƛǎŎƛǇƭƛƴŀǊȅ ƳŀǘƘŜƳŀǘƛŎǎ ŎƻǳǊǎŜ ŘŜǎƛƎƴŜŘ ǘƻ ŎǳƭǘƛǾŀǘŜ ǘƘŜ ǎƪƛƭƭǎ ŀƴŘ άƘŀōƛǘǎ ƻŦ ƳƛƴŘέ ƻŦ ǉǳŀƴǘƛǘŀǘƛǾŜ 

literacy is necessary. Although small, often private, liberal arts colleges may have been among the 

earliest adopters of this approach19, larger, state-supported institutions are beginning to offer similar 

courses themselves.  

Several ƻŦ LƴŘƛŀƴŀΩǎ ǇǳōƭƛŎ ŀƴŘ ǇǊƛǾŀǘŜ ƛƴǎǘitutions have developed such a course, known primarily as 

άQuantitative ReasoningΣέ ŀƴŘ ǎǘƛƭƭ ƻǘƘŜǊ ƛƴǎǘƛǘǳǘƛƻƴǎ ƘŀǾŜ ŎƻǳǊǎŜǎ ǘƘŀǘ ƛƴŎƻǊǇƻǊŀǘŜ ǎƻƳŜ ƻǊ Ƴŀƴȅ 

elements of Quantitative Reasoning. Perhaps the most notable example is Ivy Tech Community College, 

which developed a Quantitative Reasoning course that now serves as the gateway mathematics course 

                                                           
19 {ǘŜŜƴΣ ά¢ƘŜ /ŀǎŜ ŦƻǊ vǳŀƴǘƛǘŀǘƛǾŜ [ƛǘŜǊŀŎȅΣέ пΦ 


